Abstract
Introduction:
Physical inactivity is the fourth leading risk factor for global mortality and non communicable disease 1 . Globally 31% of adults aged more than 15 years old were inactive and about 3.2 million deaths each year is caused by physical inactivity. Many physical activity intervention and health promotion messages have promoted walking as a healthy form of physical activity. However, despite the importance of physical activity, many people fail to maintain appropriate level of activity. A review of current research findings regarding the determinants of exercise behaviour stated that social support is an important correlate of physical activity 2 . Pedometer is a low cost motion sensor which is typically worn on a belt and waist band and responds to vertical acceleration of the hip during gait cycle 3 . It is a valid tracking device for steps counting and has benefit as a feedback tool to the user in research 4 It is a valid tracking device for steps counting and has benefit as a feedback tool to assess physical activity level. Many researchers have shown that this device significantly increase physical activity and also associated with decreased in body mass index, blood pressure and reduction of waist circumference 5, 6 ,7 . A 21, 28, 29. However, d 38 Although. extensive studies have been conducted on physical activity using pedometer or other tracking device, to our knowledge there is limited published reports on randomized controlled trial on the effects of group support together with these tracking device especially in our region of the world. Therefore, we hypothesized that group support is important to increase physical activity level on top of having tracking device to monitor the physical activity level. In this study, we compare the mean of physical activity level measured by step counts and using 7 Day Physical Activity Recall questionnaire and cardiovascular outcomes (blood pressure, weight, waist circumference, body mass index, fasting blood glucose and fasting lipid profile) between subjects who received group social support and pedometer and the subjects who received pedometer only.
Materials and methods: Study design and setting
This is a randomised-controlled study aim to compare the effects of pedometer, with or without group support on the physical activity level and cardiovascular risk factor among sedentary adults. The participants are recruited from a primary care clinic at a tertiary hospital located in a north-eastern part of Malaysia. The study was carried out from June 2013 to September 2014.
Participants and instruments
The study participants included those aged 35 -45 years old who were determined to lead a sedentary lifestyle based on the 7 day physical activity questionnaire (7DPAR) and who have no chronic illness. The study excluded those with history of coronary artery disease and those with physical disability. Informed consent was obtained once they agreed to participate in the study. Having satisfied the inclusion and exclusion criteria, the patients were then randomly placed into two groups using a computer-generated table of random numbers based on block of four randomization. All participants had a baseline physical examination to determine their height, weight, body mass index, waist circumference and blood pressure reading. The total daily energy expenditure (TDEE) was also calculated from the 7 day Physical Activity recall questionnaire and baseline investigation for fasting blood sugar and fasting lipid profile were also taken. The intervention group received physical activity counselling, pedometer and assigned into three groups of 10 -15 people, while the control group was given physical activity counselling and pedometer and were not assigned into any group.
All of the participants were counselled to increase their daily steps with the aim of 10,000 steps per day. Log diaries were given to document the steps. They were instructed to document the step count for three consecutive days in each week. The intervention groups then had a monthly meeting for three months with their respective group member and the researcher. During the meeting, the researcher went through the log diaries and gave them motivation to increase their physical activity. The control group was only given the log diaries to document their daily physical activity for three months. At the end of the three months, the physical examination and investigations was repeated for all participants. All the log diaries were also collected for assessment and patient was asked to answer the 7DPAR questionnaire again.
Statistical analysis
The study's sample size calculations were based on power and sample size calculation software for the comparison of two means (α =0.05, Power= 0.8). A sample size of 33 in each group was needed to detect the increase in steps count by 3846 with standard deviation of 2680 (8) . Forty patients in each group were enrolled to allow for 2% dropout. Per protocol analysis was done using SPSS version 20.0. Randomized groups were compared in order to recognize possible differences at baseline using independent-T, and Pearson chi-square. To determine the differences in the outcome parameters between the groups based on different months, repeated measure Anova (RM-ANOVA) was used. Changes were reported as estimated marginal means with the confidence interval (CI) adjusted at 95%. In addition, ANCOVA had been used to compare mean and other parameters post intervention. All reported p-values were 2-tailed with values less than 0.05 considered significant. The protocol of the study was approved by the Results 62 patients completed the study. Nine participants in each group failed to complete the study, for various reasons. In the intervention group, two patients were loss to follow up and the other seven dropped out of the study due to personal reasons. In the control group, four were loss to follow up and the other five dropped out of the study due to personal reasons.
The mean age were 48 (4.43) years old in the intervention group and 47 (5.08) years old in the control group. There was more female subject than men however both were equally distributed in each group. The sociodemographic characteristics of both groups showed no statistical difference (Table 1) . Table 3 showed difference in pedometer step count between intervention and control group. The intervention groups have significantly higher pedometer step counts in month 2 and month 3. 
Discussion
This study showed that group support and pedometerpedometer use with support group has beneficial effect to the physical activity level compared to pedometer alone. Our exercise and support group program resulted in improvement in number of steps count at the end of the three months study period. The participants' weight and body mass index also showed significant improvement compared to control. BothAlthough both groups haves significant increase in step count initially during the study period, however those with support groups were muchsignificantly better and . In fact, the step count in the pedometer only group went down in the third monthwere able to sustain the level of physical activity up to three months. However, those who received both group support and pedometer, the steps count continue increasing up to the third month The step count in the control group initially increased, however the participants in this group were unable to sustain the step count.. This showed that group support is important for not only escalating the physical activity level but probably in maintaining it as well. The RM analysis also showed significant monthly increment in the step count between the two groups. Therefore, the possibility that participants increased their physical activity levels only during week 12 in order to achieve their final target is unlikely to be true. Although the TDEE was not statistically significant, however there was a difference of 30 calories per day between the groups based on 7 day Physical Activity recall questionnaire.This finding is supported by the findings of a systemic review of intervention in physical activity where engaging social support does increase physical activity (2). This meta-analysis which included 19 studies with 4572 participants showed that interventions to promote walking in groups are efficacious at increasing physical activity. The results from our study suggest that having social support may have improved adherence to the exercise prescription. Adherence is a key to derive beneficial effects on any exercise program. Although retention in the trial was generally good, the adherence to the exercise was not optimal with the dropout rate of around 20% to the exercise sessions. Motivating sedentary adults to adhere to exercise programs may be particularly important because of their potential for increased weight gain and, it is well-known that sustaining weight loss requires a long-term commitment to regular exercise in addition to having a healthy diet. Thus, future interventions should develop specific strategies to enhance adherence in this group of people. In this study the participants were counselled to aim for 10,000 steps in a day. Previous studies have used different target for walking exercise. Although the steps count at three month fail to achieve the target of 10,000 steps, we believe that having a target is a useful motivating tool for participants. This is supported by a review which stated that studies employing a step goal (5), and in particular a 10,000 steps/day goal (9), appear to have had the greatest impact on increasing physical activity. The increase in pedometer steps count in the intervention group may be due to motivated subject that are more than willing to changes their lifestyles. During the support group meeting, the subjects were seen individually to review the steps count progress. It also has allowed the participants to communicate on the problems that arise during using the pedometer. Therefore the researcher and subjects were able to discuss and find conclusions on the problems. In this study the reduction of weight and body mass index were significant in the support group. This finding is also similar to a study by Negri et al on patient with type 2 diabetes where those in the support group has reduction of weight and significant overall improvement of physical activity 10 . Similarly, reduction of mean weight was noted at the end of intervention in the study by Wallace in sedentary African American women (11) . Meanwhile, in a systemic review on intervention component by Greaves et al 12 , interventions which are done in research produce meaningful weight loss and increase physical activity compare to control. Positive changes in the body weight may have also motivated the participants to increase their step count. Our study fail to show significant changes in the other cardiovascular markers namely the blood pressure, fasting blood sugar and fasting lipid profile. This is supported by findings by Negri et al 10 and K. De Greef et al 13 , where they fail to show significant improvement in the blood parameters. However, a systemic review of 26 studies by Bravata et al showed a significant decreased of systolic blood pressure by 3.8 mmHg and diastolic reduction of 0.3mmHg (5) . This difference in result could be due to the fact that participants in the review has higher baseline blood pressure. Correspondingly, fasting blood glucose and serum lipid levels were not significantly reduced due to fairly normal values at baseline and due to short duration of study.
Although our study showed the beneficial effect of pedometer use with group support, our study has several limitations. The analysis was done per protocol and not intention-to-treat analysis. Therefore the effect of the intervention in real world setting was not determined. The number of the participant is not very large and this may have influenced the results of the study. There are also few dropouts during the research. However, the drop out was equally distributed among the intervention and the control group and thus, not expected to influence the results. The participants in the intervention group were also given brief counselling by the researcher at each group activity. This may have augmented the effect of the intervention. It is not possible to disentangle the respective contributions of the physical activity consultation from the benefits of the pedometerbased goals of the walking program. The study duration is also fairly short to see significant changes in the clinical characteristic. It is recommended that longer study duration is required to see the changes in the other health parameters and also the sustainability of the intervention.
Conclusion
Pedometer use with group support is effective in increasing physical activity level of sedentary adults as well as improving their weight and body mass index. We recommend that the use of support group should be integrated in any physical activity program using pedometer to enhance its effectiveness.
